
Between 1988 and 1994, the number of subscribers to cellular telephone service

grew fifteenfold (from 1.6 million to 24 million) and total industry revenue grew
sevenfold (from $2 billion to $14 billion). By December 1994, total subscribers

had exceeded 24 million and were increasing at the rate of 5 million subscribers

every six months (or about 28,000 per day).

cellular Subscribers and Revenue

30 Eatlmeted Number of U.S.
celluler Subscribers

(in millions)
14.0

20

10

o

20

10

o

Eatlmeted Amual Revenue
($ billions)

1U

Source: CeUuIar Telephone Industry AIIociation

The fact is that cellular telephony has benefited from extraordinary growth from

its inception and has consistently exceeded revenue expectations. Although

average revenue per subscriber per month is decreasing. the pace of subscriber

growth fuels continued growth of revenue.

From its inception, the cellular telephone industry has experienced a sense of

revenue adequacy. Few operators have ever expressed concern about a prospect
of slowed growth in subscribers or revenue. There has long been a general



acceptance of the view that industry revenue was and would continue to be ade­

quate to support two cellular telephone network operators.

The acceptance in the industry of revenue adequacy was strengthened by the

financial performance of the network operators. Operators in diverse markets

seemed to be on an inevitable progression from early operating losses to positive

operating cash flow, as reflected in the chart below. Some operators have reached

profitability. For example, for the years 1993 and 1994, AirTouch reported net

income of $34.5 million and $98.1 million, respectively.

Selected EBITDA Information (millions)

!!!! !!!! 1888 !!!! !!!2 1!!1 llJ12 1113 !!!!
CCI $ (7.4) $ (208) $ 5.7 $ (2.8) $ 38.0 $ 21.5 S 111.3 $ 32.0 SN/A

Centennial (4.4) 0.7 8.7 18.11 25.2

CommNet (0.5) (0.8) (0.8) (4.7) 2.11 (8.4) (13.7) (3.7) 10.4

Come' (1.8) (3.1I} (1.5) 13.0 31.5 46.5 7Il.ll 158.4

McCaw (7.7) 80.8 (7.0) 52.1 301.3 ••1 438.3 485.4 N/A

U.s.CeIIuIar (4.4) (4.7) (5.0) (7.8) 2.5 2.5 18.11 31.4 lI2.8

VwIguerd (7.7) (11.3) (18.1) (21.5) (12.2) 4.4 14.0 25.3 38.11

The adequacy of cellular telephone revenue was the product of market demand

and the FCG-created duopoly. Little, if any, credit should be attributed to the

industry itself for the condition of revenue adequacy. Handset subsidies surely

had a positive effect upon demand, but the absence of serious competition in

airtime pricing had to have had a dampening effect upon usage and, possibly,

subscriber growth as well. The net effect of industry competition upon demand

is difficult to assess. The FCC's restriction of the number of competitors to two

wu, for its duration, the greatest gift ever bestowed upon the ceDuIar telephone

industry and the single most significant cause of the Golden Age. The adequacy

of food is, of course, relative to the number of consumers thereof. Revenue

adequacy in the coming Wireless Ice Age will be severely tested in relation to the

increased number of competitors.

The general sense of revenue adequacy in the Golden Age has had important

effects beyond the creation of an optimistic outlook on the part of industry par­

ticipants. First, it is very likely that revenue adequacy contributed to the relatively

low competitive intensity in the Golden Age. Revenue adequacy meant, in prac­

tice, that obtaining a market share greater than 50% was not necessary for survival,

and, indeed, having a market share where somewhat less than 50% was not a

cause for financial distress. Accordingly, there was little incentive to increase market

share by measures such as serious discounting of airtime pricing.

Second, subscriber growth (the driver of revenue adequacy) posed an operational

problem upon the cellular telephone caniers. Dealing with the extraordinary
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growth in subscribers stretched the capabilities of the operators' management

support systems, sometimes to their limits. Operational effectiveness was often

focused upon dealing with the very real problem of growth and thus was viewed

from an essentially optimistic perspective. Operational effectiveness was often

considered in the context of revenue adequacy (or abundance) as a means to deal

with the stresses of prosperity not as a critical factor in the struggle for survival.

Third, the general sense of revenue growth and adequacy was very material in
making capital investment available to the industry. The spiraling growth of
subscribers and revenue had their inevitable effect upon lenders and investors,
and the cellular telephone industry was increasingly viewed as sound.

In short, revenue adequacy has been the essential foundation of the Golden Age
of Cellular Telephony, but that revenue adequacy has always been necessarily
linked to the duopoly market structure which is about to be altered. The causes

of the coming Ice Age are inextricably related to changes in industry structure
and their consequences.

2.3 Skills
The importance of skills in the struggle for existence is, in a sense, directly pro­
portional to the intensity of that struggle. Where food is inadequate, the relative
hunting, gathering, and farming skills of the inhabitants of a territory will be
critical as will their skills in war, the most violent form of competition.

The importance of the skills (operational effectiveness) of the cellular telephone
network operators in the Golden Age was inevitably related to the competitive

intensity and revenue adequacy which has characterized that period. In conse­
quence, during the Golden Age of cellular telephony, the importance of oper­
ational effectiveness was lessened.

It is, nonetheless, useful to understand the role of operational effectiveness in
the Golden Age and the consequences of the absence thereof in order to prepare
for the extraordinary increase in importance that will be taken on by operational
effectiveness in the coming Ice Age. Three points must be made in this regard.

First, operational effectiveness never took on the grim role of assuring survival.
Revenue adequacy masked, in some degree. a wide range of operational effective­
ness. What revenue adequacy created was, in effect, a broad tolerance in relation

to operational effectiveness. Lesser effectiveness was not generally life-threatening.

Second, the focus of operational effectivenes.... was optimistically centered on the
problem of growth. Handling subscriber growth was a challenge for cellular tele­
phone operators, but it was a challenge happily faced.

Third, the broad tolerance of the cellular telephony industry for relative operational
ineffectiveness was not unlimited. Nevertheless, the penalties for operating below
the low end of the tolerance scale were relatively moderate. Ifperformance resulted
in financial distress, the result was not extinction or bankruptcy, but rather a
buyout at price levels seemingly inconsistent with poor performance.
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The first Initial Public OJJmng
of a pure non-wireline cellular
telephone rom/Jan} was Cellular
Inc. 's lPO in JuZ" 1986, when
thf company mised $5.8 mil­
lion, Vanguard Cellular SJs­
tnns, Inc., which had a negative
operating cash flow until 1991
and a negativf' EBIT until
1993, did 1I0t fX/Jf'riencf' diffl­
wilif's ill obtaining debt and
equi~,'jinm/{ing: Th!' compan." j

long-tfrm debt inrreased from
53.6 millioll in 1986 to $232.2
millilill III 1993. AdditionalZ\',
il ohlaillf'd eqlli/)' jimding h)'
going 10 tht, lI1arkf'1 twief'. The
IPO in March 1988 raised

552.8 millioll, III.lIlZ" 1991.
1111 iSI lUi II ((' oj '3.5 111i ili01!

Iharf',lmiln/ S76.43 millioll,

H"!t{'l/ ,Ueemu wftll !JUblir ill
.\lIf!1ls1 1987. il wa,l a/read\'
!It'lwil, 1t1't'ragl'd. wll!l S777.7
lIIilllllll III /lIlIg-ltTlII oMiga­
lioill. Thl' rollljJa 11\ slalf'd thai
II did 1111/ l'xjJl'cl III gellfralt'
{'I/OIIg!l (fish pml' from ojl('Ta­
lililiS 10 jm)' 1/.1 'lIdf'btn!lIf.IS
a/ lIIa/lllit.\' III to ffjmfehasl'
III a II da I II n rf'd ff'J1I a IJ/I' wa f­

mills illl/t'd h, II .Il/bsidiary.. -
HII7UI1If'J; .\1rCall' was still ablt'
III misl' S)]2 lIIillioll Ihrough
i/s fllllia / f>1/ h/ir U/il'Jillg.

2.4 Stores of Food

The availability of stores of food is particularly important when the population

is young and unable to produce an annual crop yield adequate to support the

inhabitants.

When the cellular industry was young, its requirements for capital were substantial.
Capital was needed both to build infrastructure and cover operating losses. While

it is true that revenue was soon seen to be adequate, the sense of adequacy related

to revenue growth and the prospect of spectacular future growth. Revenue

became adequate in time to cover operating expenses, capital expenses. and

interest, and more on a current basis. For several years, however, the cellular

telephone industry required substantial injections of capital. Importantly, capital

was available from the earliest stages of the development of the industry.

Two questions need to be answered. First, what were the sources of capital for

the cellular telephone industry in the Golden Age? Second, what were the fac­

tors and analyses which made those sources willing to part with that capital?

The importance of these questions is not simply historical. The fundamental

underlying concern is whether capital will continue to be available through

the Ice Age.

2.4.1 Sources of Capital

The wireline cellular telephone licensees had little initial difficulty in obtaining
necessary capital as they were the affiliates of RBOCs and independent tele­
phone companies which had capital themselves or had access to the necessary
capital. For the RBOCs, cellular telephony was one of the first successful targets
for diversification into non-regulated services following the AT&T divestiture.
The wireline operators never had to struggle to secure funds at the early stages
of industry development.

Capital for the non-wireline carriers in the early stages of the development of
the industry was provided from more diverse sources. Certain of the non-wireline
licensees were well able to provide the necessary capital (e.g., Metromedia,
The Washington Post, etc.). Certain other non-wireline licensees had a certain
degree ofventure capital backing (e.g., Cellular Communications, Inc.). Certain
of the licensees were partnerships of well-funded players (e.g., Metro Mobile).

Cellular Communications Inc.'s Public Financing

lh""'eft 19B6 and 1989, CCI railftl a npi/icant alno"nt of cal'ital by ,oi.., to tile
eqllie, _rlel five tilne, in order '0 raile "011"',

DIIte
July/Auguat 1986 (IPO)
December 1986
J...-y1987
JIM'Mt 1987
May 1989
Total

NInber of....1uued
6,325,000

885,918
271,250

2,282,356
3,500,000

CIIpIbtI RIiIeed
_m,ooo
$7,448,000
$3,237,000

$30,817,000
$119,550,000
tt.,IOO,OCIO

AdditiOflGl", CCI ....ftl 7Aro-CotI1Jfm CMnIertible Suborcli_1ed Nota to tile IJublic
iflJ-y 1992 at aJrlce vaIM "'$217,.".,. (NfIf~ to CCI were $124.9 fIIiIIion).
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Ericsson's financing did not
comt' about as a result ofa well­
thought-oul slmtegy, but was
tht' product oj desperation.
EarZ" on, Ericsson had won the
contracts to supply infrastruc­
ture to the non-wireline carners
in Buffalo. Chicago, and
Dt'troil and st't'mfd to hr well
011 its way to {[ long string of
victorit's whm il stumbled and
lost Clelwland and jV1iami to
XortlU'1'1I Telerom/GE. Ericsson
jJI'rsolllll'l bl'camp vrry con­
l'I'nlpd thai tllf' tllrer initial vic­
tories would not providf
fIlough baSi' station orders to
recover invfstmfnl.
'Fhl'lI Ihe Houston non-wiu­
lilli' o!Jrrato/" sent out all RFP.
Erinsoll advisnl Ollf of tht'
tllm' Houstoll (lJlltrolling part­
tll'n (whirll Will also a partner
in Dftroit and was. theufore,
a II Erirs.mll rustomrr) that if
Lricssoll did lIot win thl'
HOIlStOIl bid. it would !JrobahZ,
ablllldoN thf markl't, If(lvillg
Drlmil ill II fIX. EJirsson knew
Ihat IWI! oj/he Houslol1jJartnen
WI'Ii' mmmitled /0 l'v1%row and
askfd Ihe thinl !){[rtnl'r what i/

woulrl/alil' to will Houslon.
Thl' Ihirrl jJll/"tlll'r suggt'stfd
that Erirssoll of/I'I" 'l)([y as -"au
grOlI''' .!tnaNrillg alld outlined
Iltl Iljt!noarh IIl1dl'r whirh
EnClso/l would ojJer equilnnenl
fnlfltlfillg alld working mlJital
/0 /111' ojJ('mto!" under repayment
t('rms which rl'l/frted tht' growth
0/ subsnibPrs on Ihf network.
,\lotomla, confidenl of a 2 to 1
majority'. did not match tlu
Erin,lolI fillan cing jJroposal,
whirh was ultimateZ" aj)proved
3-0. "Pay as you grow" became
a stalldard Erirsson ojfering
alld was a rritiwl fartor in
Erirssoll's long-tPrm success,
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Critical sources of funding on the non-wireline side in the early stages of industry

development were the infrastructure vendors, particularly Ericsson. In the early

1980s, Ericsson was not an established switch or system vendor in the United

States. By 1985-86, Ericsson had become a premier supplier of cellular telephone

network infrastructure. The rise of Ericsson and its substantial displacement of

Motorola were the result of a daring and creative financing approach. This

approach was ultimately responsible for Ericsson's winning infrastructure supply

contracts for the non-wireline cellular telephone systems in Houston, Los

Angeles, San Francisco, Honolulu, and ultimately, for all or substantially all of

the systems built by McCaw.

The critical point is that very few, if any, of the non-wireline operators (or, for

that matter, wireline operators) failed to obtain the capital necessary to get into

business. The Golden Age of Wireless had opened with capital availability, a

central element of the early prosperity.

As the cellular telephone industry developed, greater and greater amounts of

capital became available. Banks began to see cellular telephone operators as

independently creditworthy, and Wall Street took a positive view of the industry

and acted upon that view by underwriting large amounts of equity securities

and public debt issues. The figure below lists the initial public offerings ofselected

carriers during the Golden Age.

Initial Public Offerings of Selected Cellular Telephone Carriers

eomp.ny DIllIe or !PO -- PrOCHdeTo

IaIIIId eomp.ny

Cellular Inc. July1. 1,200,000 $5,800,000

Cellular Conwnuniclltlon8 Inc. Auglm1986 8,325,000 S28,m,ooo

MeboMobIIe October 1986 3,460,000 $34,880,000

Mccaw Auguat1887 15,200,000 SS11,788,ooo

V8nguard can...Systems MMlh1. 5,400,000 $52,100,000

usee _1. 3,460,000 $48,052,000

AlrTouch o-nber1913 88,500,000 51 ,300,000,000

2.4.2 Factors Affecting Capital Availability

There is little mystery in answering the question why capital was attracted to the

cellular telephone industry in the Golden Age. The duopoly structure and the

growth and adequacy of revenues made the industry attractive. Capital became

available almost independent of operational effectiveness because the impact

of management upon performance was, within limits, a less significant factor

than the number of competitors in each market and the very rapid growth in

subscribers (and, in consequence, revenue).

The question remains, however, how tightly the availability of capital WlIS tied to

the duopoly structure which will pIIlI8 with the Ice Age. 1be -.wer is very tiptIy.
IDdeed, the duopoly is an implicit, but funclmnental, _ m1ption in the generally
accepted methods of valuing ceBular telephone properties.
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Cellular valuation methodologies were important not only in transactions involving

the purchase of cellular telephone interests, but also in the extension of credit

to the industry. Ielecommunications industry lenders have generally looked to

cash flow as their source of repayment. In the cellular telephony industry, however,

credit became available before cash flow was adequate to assure repayment of

indebtedness. This inadequacy is reflected in the chart below. Banks and other

lenders had to be relying in significant degree upon the value of the properties

in S/POP as a secondary source of repayment,

The concept oU/POP is built upon the assumption ofduopoly. The entire notion

that a cellular license has value related to the population served is constructed

upon the basis that there are only two competitors and that those competitors

will share the market more or less equally, The regulatory bar to new competitors

and its consequence that the two incumbents would share the entire cellular

telephone revenue stream themselves are at the heart of the S/POP valuation

methodology. It is also clear that the S/POP valuation methodology is unrelated

to operational effectiveness.

Ratio of Long-Term Debt to EBITDA
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The S/POP valuatiml 71U'thodol­
0/5)' is vf'1)' similar to the valua­
tion ofcable telet.lision cmnpanies
on the basis of "homes passed. ~

The number of homes passed is
a meaningful indiration of
value onZ" because a cable fran­
chise is f!!11erall." exclusivf and
its holdPI' is, therefore, till' solI'
beneficiary of till' related rfll­
rnUf stream (i.e., market share
is not a consideration).

It was not until 1993/1994
that rom/mllies such as \rUl­
guard Cellular ,~,'stems. McCaw
Cellular Communications, Inc..
and CommNft WPrf ablf' to
(mwr tlwir nft intnY'st rXjJnlsl's
with ojJfTating mshflows. /iddi­
tionall). elJell Wllfll intPrest
rmwl'{[ge did hfmll/(' j)()sitltH'.
.\'('l'l'l'Ol re!lulfrr com/wui(,s
maintaillfd fairly high total
r/eht to (([sh Ilow multilJln.

In s"mmary, the assumption of duopoly is, quite naturally, imbedded in the
cellular telephone valuation methodologies used in the Golden Age, but the
untiwlying assumptions will not hold in the Ice Age.

The Golden Age has provided at least one example of how differently a mobile

telephone company would be valued without the assumption of duopoly.

Nextel, an ESMR provider, clearly saw the advantage of being viewed similarly

to cellular telephone companies for the purpose ofvaluation. Nextel sought to

latch onto the S/POP valuation approach and to be viewed as a third cellular

carrier. For quite some time, it appeared that Nextel's efforts in this respect

would, in fact, take hold. Nextel raised very large sums of money from highly

respectable sources.

.Vextrd\ desin' to Imsition itselfas
thl' third cellulfn mmf'T is made
(rllirifllt in il.l allllual relJOrt,l.
Since the mmlHUl)' first went
/mblic m Flfet Call. it hm bf'fll
IJOsitiolling itsellto Ii(' /1INI­

sured ill $/POP
Til(' 1992 annual rPjJort states.
"Fleft Call's markets iurlurif
61.1 millioll IJeojJh'. or 'POP\'
ill (elluYlr industry lPnninolo{(y. ~

TIll' 199) allllual r1)Ort states,
"Our merger with DisCO/II alld
our jJfnding acquisitioll oj {/
majority interest ill ,\;\1S will
lIIakP us, ill tlu' wards oja iRoning
industn ub.wrvn: 'til" natioll S
lWW #1 in wireless POPI. ..
Sextd \ rJfurt to IJositi(iII ilsflj

• V8nguard • McCaw

rea,
A CCI <> Metro MobIle
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These changes will close the Golden Age of mobile telephony and, in their

agregate effect, commence the W"Jre1ess Ice Age.

It is a fundamental premise of this monograph that those who truly under­

stand the Golden Age of Wireless will be in the best position to understand the

coming Ice Age,

Of the fom fundamental forces that sbapecl e:enw.- teIepboay in the GoldeDAp,
two emerged as dominant: population and crop yield. The smaJI competitive

population resulting from the duopoly estab6shed by the FCC and genenlly

accepted sense of revenue adequacy and even abundance created, in very .uI>

stantial measure, the Golden Age. In the comiDg W"D'e1ess Ice Age, the forces and

their balance wiD be fundamentally altered:

• The duopoly wiD give way to multiple competitors;

• The adequacy of revenue in relation to those multiple competitors is,
at the very least, highly doubtful;

• Operational effectiveness wiD become, as it was not before, a condition
of survival; and

• Capital availability will become more restricted and will not be deter­

mined so much on an industry-wide basis as on the basis of actual

company performance.

St. Thoma Aqulna (12:15-74)

"II is nol /}()ssib/(' to b(' ignomnt oj the end of thing~ ~l ilI('

h1lO11' tlzeir I}('[(innin~. "

Last Word on Cellular Telephony
in the Golden Age

The S/POP valuation methodology carries with it certain expectations based upon

the duopoly market structure and revenue adequacy. Nextel's ability to attain

and sustain anything like a $/POP valuation depended upon meeting the expec­

tations of the financial markets in relation to subscriber growth. This task was

one that Nextel was unable to fulfill, and the price of its stock fell precipitously.

In a sense, Nextel was experiencing Ice Age effects before the Ice Age arrived.

The Nextel experience sheds light on the effect of changes in the fundamental

forces of population (number and nature ofcompetitors) and crop yield (annual

revenues) which should not be lost upon any concerned observer of the closing

stages of the Golden Age.

2.5

as the third cellular carrier
paid off spectacularZ)' in terms
oj,w('uring capital, AI till' begin­
ning of 1991. ;VextRI (then Fleet
Call) was primariZ)' debt financ­
ed, One ,war later over $112
million was raised in an !Po.
At the samp time. Matsushita
agreed to a $45 million equit),
investment, TIll' proceeds of
thesf two sharf' issuances WPrf
used to payoff long-term d.ebt.
B.l' March oj 1991 Nextel had
virtual(l' 110 10ng-tf'T111 debt and
acces,1 to $]O() millioll in Vf'7l­

dor .finanting from lvfotnrola
and Nrffthem Telerom.
In JUnt' of 1992. Comeast com­
mitted to all equit,l' investment
o!ujJ to $100 million. Latn; in
f"hnum 01'1993, Comcast agreed
to inn-ease its equit), commit­
lIIfnt by anothn $115 million.
From A./ni! 1993 to March
1994. the amount oj ralJital
rwailab!!' to .\;exte! tool! a
qur/1/tll711 Imp. TIl(' comprm),
raisPd OVN $1 billion through
two pub!il r/I'bt offerings,
S('(UH,r/ another $114 million
ill I'quil)' i1l711'stment from
COlllmsl, obtained $7; million
I'quit', investlllmifrom NTT,
fllld reathn! r/1/ agrN'lIlfnl in
/11711Ci/J!(' with MCI 10 invest U/I

to $1,4 billion,
Althou[(h Ih(' JICI dml was
1101 IIltimald)' mar/e, during
1994. Sfxtd was ablf to trade
62 million shan's for 2.500
SAiR !ia'ns(,,1 hdd 11\' A10tom!a,
a r/ea! which gave l\!otorola
O1J('r 249(. 071'11l'TShi/J ill Nexte1.
A \ /mrl of Ihat tran.wetirJ11.
Motoro!a ',1 credil !illf was
extfllr/fr/ sllch Ihal the amount
of l\loloro/aINT finaneinK
availabif' to Xextel was $650
miilioll by Ihf flul of 1994.
LflIgf(\' as fI rnult of 1HCFs
witlu!mwa!, N('xterl stoch /)17Cf' drojtjJl'dfro/ll a hi[(h of$46.25 in Marth, 1994 to belmll $J() in earl)' 1995, resulting in an esti­
matfr/ loss 0($2.5 billion in /llOrkrt va!up.
,'\/('xl('/ lun sino' /)(/thfd awa)'from any claims to be th(' third crilular ramer, instead repositirming itself to IJl' the premier prmJid.er oj
advrl1l('('r! dis/)([Idl srrv;t('s and otht'/' t01nmunir(ltio1l.1 services larl-,retffi 10 mobilr llJarn groups, This rejJo.l'itioning. howevrr, has not
illhibi/('(/ X('xff'/\ rlmwin~ /)()7I!('I; as e7Jirl('11('('(!If\ Cmig McC..aw '.1 rec('111 rmnrrntement ojhis intention to invest ulJ to $1.1 billion
ill XI'xt,,!m'fI' th(' l/{'xl./('II' -,'ears.
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Short-Lived Lessons From
the Past

"Th(' past is aJO'Pif!17 countr\': thl")' do thiugs differP1ltl." thrn'. M

loP. twIIey
7Jte Go Betwwen (1953)

"H7mt hapjJened to the earZ" apes? lte know that the rlima/('

be[liin to work against them and thai... their forest .5troUg­

holds had become smousZ" reduced in siU'. Thf Gllcfstral alJfs

were Jorcfd to do oue oj two things: Pithfr the')' had to cling on

to what was leji of their oldJO'fst homes, 01; in an almost bib­

lical sense, thp)' had to Jacf expulsiou Jrom thf G(mirn. The

anceston oj thl' chimpanzefs, gorillas. gibbons and orangs

stayed put. and their numbers havf bffn slowZ" dwiudling

rver since. Thf anastO's oj the... naked ape... left the .!im'sts.

and threw themsflvfs into competition with the alrfad." eJJi­

cielltZ" adapted ground-dwellen. It was risk." lmsinfss. but iu

tfrlllS olrvolutionan success it paid dividends. "

Deemond MorrIs
7Jte NIIIred Ape (1t1t17)

"Sfir/l(p must begin with m)'tlls, and with criticism ol m."th5. ..

SIr ~rt Popper
(11102-1184)

3.0 The Past as a Source of Information
IDIuII».tants of the Golden Age clrew severalleuoas from their experience in the

wiI'eleu world. Those lessoas reflected experience formed by the fundamental

forces (inhabitants, crop yield, skilIB, and stores of food) u in etlect at the time.

Those lessoas, valid in the Golden Age, could be followed in that period with

likely success. The validity of these lessoas may not, however, extend to the

comiDg Wireless Ice Age when com.petitors, revenue, operational etlectivenell,

and capital availability will change drastically. Inhabitants of the wirele81 world

m.ust re-examine the lessons of the Golden Age and reject many of them u no

longer useful guidelines and, poIIIibly, even dangerous ones.

This chapter will consider four lessons drawn from the experience of the Golden

Age - one for each of the four fundamental forces - and question their validity

in the Ice Age.
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"Fallf jact!> are high(' in;umu,
to the progress of sciPnre, .lor
thpy oftnl endure LOllI"(; but falM'
views, if sUpjJOrted l7y soml' evi­
dnue, do utiu' harm, for rver.l­
one takes a saLutary pleasure in
frrouing theirfalseness; and when
this is done. one path towards
error i,l dosed and Ihl' road 10

truth at Ihe ,IflUU' time ojJnl,l, ..

Chit,.. D8I'Wtn
The Decent of MIIn (1871)

"II's 1101 just when we inheril
.lrom our mothers and fathen
Ihal IUlImls us, 1t:\ all kinds of
old dellll1 rl theories, all sorts o{
old defimrl beliels. and things
likl' Ihal. 11 s nol that th.l') actu­
all, livl' 0/1 i /I us; Ilwy fill' .Iim­
jllY lod,f!:ed /lw/I', and WI' ('([nnot
gel rid ojfhl'lli . ..

HenrlklbMn
(1828-11015)
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3.1 Lesson Concerning the Population
"HI' kl/ow how 10 romjJi'I(' b(J((Juse 71'(' 'Vi' be('// doing il fon'em:" ..

Wireless carriers face new competition from pes licensees in the near future. The

incumbents have relied upon their experience in competing in the Golden Age

to conclude that they are ready for the increased number of competitors and the

nature of the competition to come. An officer of a prominent wireline cellular

telephone operator recently stated that "cellular camers are already battle-hardened
because we've competed for 10 years... Anyone who comes in to start up a new
wireless service will have to deal with a competitor who has a 10 year head start"

That incumbe.I!.!S have considerable advantages against new competitors cannot
be denied, but is the experience of the incumbents in competing during the

Golden Age one of those advantages? The answer to that question must be far

less resoundingly affirmative than would make the incumbents comfortable.

The nature and intensity of competition in the Golden Age depended very much

on market structure, and the experience of cellular telephone operators may

not have prepared them for the rigors of competition in the Ice Age.

New lessons concerning competition and marketing will be required to provide

useful guidance for Ice Age survival. Reliance upon Golden Age strategies and
thinking could turn an operator into an endangered species.

3.2 Lesson Concerning the Food Supply
"II Will build il. tll('y will rome (always in adequale numbn:I') . ..

This lesson is implicit in the actions of the many bidders for pes spectrum to
offer large sums for licenses to build new networks which will not benefit from
the market structure of the Golden Age. Still, the general sense of revenue adequacy
of the Golden Age and the spectacular growth of wireless subscribers during
that period surely underlie the belief that wireless networks need only be built
to attract subscribers.

The proliferation of networks as a result of the licensing of numerous PCS carriers
will certainly test that belief. Revenue adequacy is always relative to the number
of networks to be supported, and, unless the advent of more competition causes

a very material increase in demand, substantially the same revenue will have to
support several more carriers,

The assumption of revenue adequacy cannot withstand the realities of Ice Age
population growth.

3.3 Lesson Concerning Skills
''OJ)(''I'{lIional eflfrliv('lwsS af/rcts profitability, nol survival. "

It is the fact that, during the Golden Age of cellular telephony, operational
effectiveness was not viewed as a matter with implications for survival. Operational
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effectiveness may have affected relative profitability, but was unnecessary to

avoid extinction.

The limited importance of operational effectiveness is, however, a conclusion

strictly related to the conditions of the Golden Age. When the market structure

of that period gives way to that of the Ice Age and when the adequacy of revenue

is measured against the increased number of competitors, operational effective­

ness will be a condition to survival.

Operational effectiveness will become critical in obtaining a disproportionate

share of inadequate revenue and in achieving the lowest possible costs so as to

make the available revenue extend as far as possible.

Approaching the Ice Age without the critical tools and survival skills will be a

formula for extinction.

3.4 Lesson Concerning Stores ofFood
"OWllPrshiji 0/ radio sjJpr/rum is an assumnrp o./wpalth. ,.

During the Golden Age of Wireless, a radio license was considered, and often

properly so, as a sufficient condition for the creation of riches. The theory was

(and for some still is) that as a radio spectrum, like beachfront property, is a scarce

resource, and no more is being made. As one intended PCS investor recently

remarked, "spectrum is a finite resource, and is therefore likely to appreciate

rapidly."4 This perspective, which is rooted in the Golden Age, confuses the

scarcity of spectrum with scarcity of FCC mobile telephone spectrum allocations

at that time and ignores the effect of improvements in capacity due to techno­

logical advances.

Cellular telephone licenses were very valuable in the Golden Age not because

God did not make adequate radio spectrum, but, rather, because the FCC allowed

for only two operators. That situation has now changed as the FCC has authorized

as many as six PCS network providers and allocated substantial additional spec­

trum (120 MHz).

Additionally, new modulation schemes have increased the effective capacity of

finite amounts of spectrum, and, while technology cannot make more spectrum,

it can make more spectrum useable (e.g., at increasingly higher frequencies) and

make spectrum utilization more efficient.

Accordingly, spectrum is a necessary, but not sufficient, condition for the creation

ofwealth in wireless network operations. The persistence of belief to the contrary

is quite surprising in that by no means all wireless operators became wealthy

during the Golden Age. Telepoint operators in the U.K. suffered substantial losses,

and such systems were ultimately abandoned. The spectrum allocations by the
Department of Trade and Industry to British Telecom, Hutchinson, etc. were

hardly assurances ofwealth. In fact, public reports suggest that Hutchinson may

have lost more that $180 million on its Rabbit telepoint network.

• Corrtputn U-,j471UtJry 23, 1995
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3.5 Last Word on Golden Age Mythology

The persistence of belief in lessons drawn from a past so obviously different from

the expected future is disastrously akin to belief in superstitions and mythology.

If such beliefs were harmless, theywould not merit review, but, in fact, such beliefs

obscure the future and can cause the deferral of necessary preparation for the

harsh conditions of the Ice Age. The misread lessons of the past are no more

effective tools for the Ice Age than rabbits' feet or four-leaf clovers. Time has

a corrosive effect on past learning, and it is, therefore, dangerous to walk into

the future looking backward.

"Ill(' Crmtiol1 is 1/(1Wr 011('1; It had a beginning but it has 110

I'ndil1g. CTfation is always busY makillg 11 I'll , semI's. 111'71'

things. al1d 111'71' H()rlds. "

IIftIIIMUeI~
A General NatUIWI HIatoIy and TheoIy of the HNvens, 1755
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The Challenges of
the Ice Age

"Hi' will now disruss in a littli' mort' detail the struggll'

far existenre, "

"Aftthat Wi' ran do, is to keep steadi~" in mind that earh organ­

ir being is striping to incrmse at a geometrical ratio; that 1'(1rh

at SOIT/f jJmod o( its li(f, during somt' season ol thl' ,)'fm; dW7ng

earh generation or at intervals, has to stnl~/f for lUI'. a//(/ to

suffer great destrurtion. lt71e1l we 1'f/lfrt on this struggk. WI'

may console ourselvfs with t/U' full belif:{. that thi' war C!lnaturl'

is not in(fSsant. that no fear is felt. that death is w'nnall.y

jJrompt, and that thl' vigorous, the health)', and the haIJP:-' Slll~

vivl' and multip!.y. ,.

"Is it //01 thl' heighl of silnlt humour to ('(JUSI' an un/mown

rhange ill thl' mrth \ dimatl'. .,

Robert Graves
(1__1885)

4.0 Introduction
The W"Jreless Ice Age is coming as a result of changes to the four fundamental

forces which shape the wireless world. First, the population will increase sub­

stantially. The new inhabitants of the wireless world will arrive as a result of

the 1ic:eDsing of PCS providers. The cozy duopoly of the Golden Age will come

to 111 end. The end of the duopoly will be reflected in a material increase in the

inteDlity of competition.

Seeond, food will become relatively scarce. The general sense so evident in the

GoIclen Age that revenue was adequate to the needs of the population will no

longer prevail. Although industry subscriber levels and industry revenue will

increase, they will not be adequate to support the increases in population. The

inadequacy of revenue relative to the number of competitors will be exacerbated

by the decline in the average revenue per subscriber which will be caused by a

combination of (i) price competition and (ii) pricing practices designed to stimulate
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"\r!lP/I all IiiI' 7l'()rld is OVlT­

rhargl'r! wilh Il/habitant,l,

llil'l/ Ihl' lasf rnllf'dy 0/ all

1\ 71'{1 I; ..

Thornu Hobbes
(15lJ8-1679)

subscriber demand. Moreover, in time, subscriber and revenue growth for the

industry will decline as the market approaches saturation.

Third, skills will become critical to survival. Marketing skills will be essential

to secure the disproportional market share needed to survive. Operations skills
will be required to contain costs in a revenue-constrained environment, to contend

with the inaeated complexity of the operating euvirooment, and to meet mstomers'
requirements for service in the buyers' market created by intense competition.

Fourth, the stores offood available to the populcttion of the wireless world will
shrink. The capital availability in the Golden Age was a product of the duopoly
structure of the market and the adequacy of revenue. Those conditions will not
continue into the Ice Age. However, it is not clear that capital availability will be
constrained eaY'1y enough to prevent the emergence of all possible competitors.
Subsequent capital constraints could induce competitors to take drastic actions
which will likely contribute to the intensity of competition.

These changes will have extremely serious consequences for the inhabitants of the
Wireless Ice Age. The fundamental question will be whether all the inhabitants
can be supported by the available food and the stores thereof. In many, ifnot an,
markets, fewer providers than licensees can continue to exist in the long term.

This is the central message of the Ice Age: Unlike the Golden Age. in which

survivability and value creation were not in question. a number (perhaps man)')

of the inhabitants of the Wireless Ice Age will starve to death.

4.1 Population
The industry structure in the Golden Age tended to lessen the intensity of
competition. The duopoly and the nature of the inhabitants combined to
restrain or moderate the intensity of competition, particularly in relation to air­
time pricing.

As the wireless industry changes, the duopoly disappears, and the concentration
of the industry is reversed by the addition of new inhabitants, drivers of competitive
intensity, which were suppressed and defused in the Golden Age, will emerge

with strength and clarity in the coming Ice Age. Certain of these drivers are
identified in the figure below.

Drivers of Competitive Intensity

COlldlll... When
CompdItve InWnIIty Ia Incr.....d
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4.1.1 Number and Nature of Competitors

New entrants will join the cellular telephone duopoly in offering mobile telephony

services. The new entrants will come from two sources although the nature of

the new entrants will be more diverse than their license origins. The PCS auctions

will provide most of the new licensees, but they will be supplemented by ESMRS

providers (although not likely more than one in a market).

The PCS auctions could, in principle, provide as many as six new operators in

each territory, but that result is not likely. The FCC will auction a total of six

blocks of frequencies (Blocks A through F) based upon two different geographic

bases and two different amounts of spectrum. (The auction of Blocks A and B

was completed-in March 1995.) It seems likely that between three and five inde­

pendent PCS operators will join the two cellular carriers in each service territory
and that the total number of facilities-based competitors could rise from two to
between four and seven (two cellular, four PCS, one ESMRS). That total does

not include resellers.

The shift from duopoly to competition among as many as seven operators will

itself increase the intensity of competition, but the nature of the new competitors

will be an equally important source of competitive intensity.

In practice, the competitive activities of the cellular carriers in the Golden Age

were largely benign. The duopoly restrained competitive intensity, and the cellular
telephone technology did not lend itself to use as a substitute for wired telephony.

The cellular telephony duopoly was content in the Golden Age with serving truly
mobile customers which were in that period available in sufficient numbers.

The agendas of most, if not all, the new PCS licensees would not, in any sense,

appear to be benign from a competitive standpoint. There are a number of

reasons for this new competitive aggressiveness (even from former duopolists),

which are summarized in the figure below.

Reasons For New Competitive Aggressiveness

1) Need to attack Incumbents

2) InevtblbIe elrtlme price competition

3) L8ndIIne aubstItution atnItegy

4) Str8teg1n of IXC.

5) Effect of convergence
8) The poaibillty of en unprHIct8bIe competitor

7) The pouIbIIlty of e diuppoInted competitor

8) The effect of reuIe

9) Competition from nerrowb8nd PCS

First, every new entrant faces two incumbents with all the market share before
the new competition begins. The new entrants have two sources of customers­

customers new to mobile telephony and the customers of the incumbents. The
two incumbents have been used to sharing 100% of the spectacular growth in
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customers and will not easily cede a share in that growth to newcomers. New

entrants mayor may not plan initially to seek to draw customers from the incum­

bents. However, unless the new mobile customers garnered by the PCS operators

are sufficient to meet their expectations, they will, in due course, be forced to

raid the incumbents' customer base, and the incumbents will certainly resist The

mere fact of new market entrants must materially increase competitive intensity

as the new entrants seek to secure market share.

Second, in the process of new entrants' seeking to garner market share, airtime

price competition, so moderate in intensity during in the Golden Age. will be

an element of each new competitor's strategy from the beginning or will soon

become an element as that competitor's service offering fails to attract adequate

subscriber revenue. The inevitability of airtime price competition is a critical

soW'Ce of increased competitive intensity.

Third, PCS technologies may lend themselves to use as platforms for substitution

of wireline telephones. High capacity digital PCS networks offer the possibility

of competing not merely for mobile customers, but also for customers of basic

landline telephone service. That possibility will add a new dimension to the com­

petitive matrix. Any attempt at landline substitution must necessarily involve

pricing which is very aggressive when compared to the duopoly rates of the Golden

Age. Wireless telephony has always commanded a significant premium over

basic local telephone service. Ifwireless operators are to secure any material share

of the locallandline telephone market, pricing for wireless service will have to

be orders of magnitude less expensive than current cellular telephone rates when

measured in terms of both access pricing and included minutes. Aggressive

pricing, for the purpose of landline substitution, must have some significant

spillover effect on general mobile service pricing and will, in consequence,

generally increase competitive intensity.

Fourth, those PCS licensees which are interexchange carriers (IXCs), AT&T in

particular, see wireless as a means of obtaining access to local phone users with­

out the payment of access charges to the LECs for the origination and termination

of long distance calls. How the savings in access charges will be considered by

IXCs which are wireless network providers is unclear, but those savings, which

are in whole or in part not available to wireless network providers which are not

facilities-based IXCs, may materially and favorably change the financial results

of the IXCs as wireless carriers and permit more aggressive airtime pricing than

would otherwise be the case. Thus, the entry of IXQi into the wireless telephony

market may result in particularly aggressive pricing, and the effect of such

pricing upon competitive intensity is self-evident.

Fifth. the effect of a separate agenda upon wireless pricing is not limited to the

instance of IXCs and access charge avoidance. Indeed, that instance is simply a

special case representative of a broader problem. As telecommunications technolo­

gies converge and regulatory barriers are removed, previously distinct revenue

streams (telephony, wireless telephony, cable television, and long distance) become
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increasingly subject to competition. For major telecommunications operators,

wireless telephony is just another telecom service offering which may be useful

to capture customers and will be combined with other offerings to present a

comprehensive array of services. WJre1ess telephony in the Ice Age will, therefore,

experience an increased competitive intensity as convergence generally raises

the stakes in telecommunications.

Sixth, at least some of the PCS licensees will not be experienced wireless providers

or have links to such providers. Such inexperience may lead to wide-ranging

experimentation in the approach to marketing. Lack of success could magnify

such experimentation. An unpredictable competitor could increase competitive

intensity as carriers seek to respond to a pattern of activity that does not meet

their expectations.

Seventh, certain wireless providers, like Nextel, have already disappointed the

marketplace and have paid a price in terms of share values, but Nextel is not

without resources, and an aggressive program to reassert Nextel's claim to serious

consideration in mobile telephony could be an early trigger for the commencement

of price competition. Indeed, anywireless carrier which has disappointed itself

or the capital markets could increase competitive intensity by pricing to capture
market share, and the opportunities for disappointment will be widely-available

in the coming Ice Age.

Eighth, facilities-based carriers will not be the only source of increased competition

attributable to industry structure. Significant potential resellers (e.g., MCI and

Time-Warner) are emerging with plans to bundle wireless services with other

offerings. Those bundling efforts are designed to obtain competitive advantage

in one or more markets and will have the effect of increasing overall competitive

intensity in the wireless industry by importing the competitive intensity of those

other markets (e.g., long distance) and by adding recognized brand names to

the competitive mix in the wireless industry. Moreover, facilities-based carriers

which are experiencing disappointment may turn to resellers for assistance in

loading their networks and offer substantial margins to the resellers. The resellers

may, for competitive reasons extrinsic to the wireless market, price the resold

wireless service very aggressively (e.g., to attract customers for other services).

Having no infrastructure investment, the resellers are in a position to exercise

significant price flexibility. Resellers, if they choose to do so, could contribute

significantly to the increase in competitive industry.

Ninth, facilities-based carriers from other segments of the wireless industry could

contribute significantly to the competitive intensity of the wireless telephony

segment. In the Golden Age, the cellular telephone and paging industries

coexisted peacefully with little inter-segment competition. Paging as a one-way

signaling technology had a growing market, but one which exhibited little sub­

stitution capability in relation to the two-way service of cellular telephony. The

FCC has auctioned the narrowband PCS spectrum to provide for various forms

of advanced paging, including two-way paging, which could be in the form of
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voice or data. Voice messaging with response may become a low end competitor

to mobile telephony, including broadband PCS, and, ifpriced aggressively, could

either capture a share of consumer demand for mobile communications or force

the providers of mobile telephony to the increase in competitive intensity in

mobile telephony. The end of the ceBuJar telephone duopolywould itself inaease

competitive intensity, but the number of competitors will not alone explain the
changed nature of competitive behavior. The agendas, strengths, and weakness
of the new entrants will also contribute to the intensification of competition.

4.1.2 Growth of Overall Market Demand

In the Golden Age of cellular telephony, revenue adequacy and the duopoly then
in effect combined to moderate the intensity of competition. Subscriber growth
was spectacular'f'eIative to the number of players and made vigorous competition
unnecessary because a disproportionate share of the market was not essential
to survival.

If subscriber growth (and its consequences in terms of revenue) is sufficient to
satisfY the needs of all carriers, subscriber growth will not necessarily be a source

of increased competitive intensity. If, however, subscriber growth is inadequate

for the increased number of competitors, and competitors, especially new entrants,
require disproportionate market shares to survive, then the inadequacy of sub­
scribers (and, hence, revenue) will drive competitive intensity.

The Ice Age is unavoidable absent unending subscriber growth at a high rate.
The problem is that subscriber growth will slow down even under the most
optimistic projections ofpenetration. Uncritical wireless enthusiasts have expressed
in private their belief in the miracle of unending rapid subscriber growth, but

that belief is unsupportable. The demand curve (plotting subscribers against
time) will likely take the characteristic shape indicated in the figure below, which
follows historical penetration and the standard adoption S<urve of technological

products and services. The projection of 120 million mobile telephony subscribers
in the year 2005, reflected in the figure below, is consistent with the recent esti­
mate of the Personal Communications Industry Association.

Eventual Saturation of the Wireless Voice Market
140 ,...- --,

•

Source: Am.IIUbec:ripdoD data from CI1A. Projected IUbIcription data are EDS

raeardl a-ect on PeA projedio...
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The derived penetration curve has several interesting characteristics. First, the

inflection point (the date after which the absolute number of new subscribers

added in any period is less than the previous period) will occur in 1998. This

characteristic indicates that from 1999 onward, absolute subscriber growth will

decline, and competitors will no longer be able to rely in the same degree as in

the past upon market growth as a source of increased revenue.

Accordingly, in the not too distant future, competitors will have to start to look

to sources of subscribers other than market growth. The rem-inial source is

the 'existing subscriber base of other competitors. The process of tapping that

source necessarily involves a concomitant increase in competitive intensity.

Second, the cusp of the curve occurs around 2002. At that point, the rate of

industry subscriber growth falls off dramatically. As the market approaches satu­

ration, providers will become increasingly hard-pressed to replace customers

who churn out of the system. The effect of churn near the time of market satu­

ration is to remit competitors to tactics designed to take customers away from

others, thereby intensifying competitive pressures.

Third, although the penetration curve indicates that the absolute number of

new subscribers will continue to grow rapidly for several years hence, on a per­

centage basis, industry growth is slowing much quicker than it appears. The

figure below translates the penetration curve into a year-on-year industry sub­

scriber growth rate and shows the corresponding industry revenue growth rate

assuming a constant ten percent per year nominal decline in average revenue

per subscriber for all years 1997 through 2001.

Subscriber and Revenue Growth Rates

During the Veer

1993 (Actual)

1997 (Est.)

2001 (Est.)

SUbscrtber

Growth Rete

43%

29%

10%

1ndu8try Revenue

Growth Rete

37%

18%

0%

Source: EDS reselII'Cb

The decline in airtime pricing is an expression of competitive intensity. If com­

petitive intensity increases more quickly than the 10 percent annual decline used

to calculate the data in the figure above, then industry revenue growth could end

well before the year 2001. Thus, if competitive intensity is sustained over the

long term, industry revenues could actually decline as the effect of decreasing

~ revenue per subsaiberwiD be greater than. the effect of sub!Jaiber growth.

4.1.3 Customer Churn

Chum has been a persistent issue for the cellular telephone industry. With chum

rates at about 2.5 percent per month, operators must replace the equivalent of

half of their entire customer base every 20 monthsjust to maintain their positions.
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Chum will become critical in the Ice Age as the market becomes saturated. Market

growth will no longer be an effective source of replacement subscribers, and.

absent sufficient replacement subscribers, a competitor's market share will shrink.

Shrinkage in a competitor's customer base as a result of unreplaced churned

customers will likely cause the competitor to try to reverse the trend by resorting

to intensified competitive actions, including lowering prices.

4.1.4 Differing Cost Structures

The competitors in the duopoly of the Golden Age had substantially similar cost

structures in terms of both fixed and marginal costs. Cellular telephone systems

were essentially similar in design and implementation, and, since the importance

of operational €:ffectiveness was minimized, fixed costs and operating costs did

not diverge materially. Accordingly, there was no possibility of a materially lower
cost structure which would provide competitive advantage. Cost structure differ­

entials did not, therefore, contribute to competitive intensity.

In the Ice Age, cost variability, both fixed and marginal, will be much greater.

Such cost variability is the result of a number of factors.

First, the different tedmologies open to adoption by PCS licensees, in the absence

of a standard imposed by the FCC, have differing cost structures, and those

cost structures are quite different from that of cellular telephone operators.

Second, resellers are likely to playa significant role in the Wireless Ice Age, a

role far more important than that which they played in the Golden Age. Reseller

cost structures are obviously very different from those offacilities-based carriers.

Third, recent partnership arrangements will add to competitive intensity. Partner­

ship arrangements in cellular telephony of the Golden Age arose generally as

a result of settlements between contenders of licenses. The recent partnerships

formed to develop PCS networks were formed for the purpose of creating

competitive advantage (e.g., access to customers, access to infrastructure, etc.).

Those partnerships will magnify differences in the cost structure of the competitors.

Fourth, bundIiDg of communications services will increase competitive intensity.

Cellular telephone service in the Golden Age was not generally bundled with
other services. Mobile telephone service in the Ice Age will be one of the con­

verging technologies which certain providers will seek to bundle with diverse
other services (wired telephony, entertainment, long distance service, and, possibly,

even electric power). The bundling of services will create marketing costs very

different from unbundled services, and the pricing of bundled services may be

very different from the pricing of the disaggregated components.

Differences in cost structure can provide certain operators with more f1exJ.'bility
than others in terms of pricing. Operators will likely avail themselves of that

flexibility in the event they experience disBppointment in sublcriber and revenue
growth. Thus, cost structure differentials could contribute to the ina'eaIe in com­

petitive intensity in the Ice Age.
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4.1.5 Providers of Capital

In the Golden Age ofcellular telephony, providers of capital were generally patient

because values were increasing. The general patience of the capital markets

(and private sources of capital) meant that operators dependent upon such cap­

ital sources did not have to adjust their approaches to the market, i.e., become

more competitively aggressive to meet the expectations of those capital sources.

In the Wll'eless Ice Age, those who have provided capital to network operators

wiD demonstrate much greater sensitivity to the results of the operations of the

pnMden of mobile telephone service inwhich they have invested. Those respoDleS

wiD contribute to the increase in competitive intensity.

Certainly, some"providers of capital will show considerable patience because they

have taken a very long-term view of market development. This patience could

be particularly evident in the corporate parents of the major wireless operators,

especially when their wireless agenda is an element of a broader integrated

strategy (e.g., AT&T, Sprint and its partners in Wireless Co.). The patience of

such capital providers will facilitate aggressive pricing to achieve long-term mar­

ket share and will thus contribute to increased competitive intensity.

However, most providers of capital will show considerable impatience because

their expectations will soon be seen to be unfulfilled. Some of such providers

of capital will have relied upon the short-lived lessons of the Golden Age and will

be disappointed early in the Ice Age. The expression of their impatience to their

investees (and their likely threat to withhold additional capital) will likely cause

actions to be taken to increase subscriber growth and market share. These actions,

whether effective, will serve to increase competitive intensity.

4.1.6 Conclusions Concerning Population

All drivers of competitive intensitywill be aIiped in 1he Ice Age toward ina'e1siDg,

not deaeasing, the level of competitive intensity. 1be cumulative effect of tbolIe
drivers will be a ferociously competitive marketplace.

Although the impulse toward price competition will affect some carriers more

than others, certain drivers (e.g., ultimate market saturation and churn) wiD

impel all carriers toward price competition either in response to their own dis­

appointment or in reaction to the responses of others to their disappointment.

Isolation from the effects of price competition is not possible.

4.2 Food Supply
Fundamental to the Ice Age is the inadequacy of revenue to support all of the

population. The drivers of competitive intensity which derive from the pop­

uIIIDon and 1he nature of competition wiD be fueled by revenue inadequacy relative

to the population.

Revenue inadequacy and competitive intensity are closely inter-related. Revenue

inadequacy is, in a sense, the cause of the actions taken to increase market
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share (and hence greater revenue). Those actions, which often involve aggressive

pricing, increase competitive intensity, but may also deepen revenue inadequacy

if the price decreases do not increase subscriber revenue sufficiently to offset

lower price levels.

The conclusion of ultimate revenue inadequacy in the Ice Age depends upon

the level to which service pricing will fall as a result of competition and the revenue

requirements of the several carriers.

4.2.1 Decrease in Average Revenues per Subscriber

Average Revenue Per Subscriber (ARPS) has been decreasing at the rate of
8 percent per year, measured in nominal terms, since 1987. These price declines

have been primarily related to lower-usage subscribers coming onto network,
as opposed to price competition between the cellular carriers. Indeed, the en.!\.
recently estimated that ARPS for new subscribers have been averaging about

$40 per month, even though the overall customer base has been averaging $58.65

per month. Most industry analysts agree that lower-usage customers will continue

to be the primary source of subscriber growth.

Aggressive price competition will begin in late 1996 or early 1997 as PCS providers

turn on their networks. The ultimate price floor is very difficult to estimate.

However, ifARPS is currently decreasing at the rate of 8 percent per year, then

decreases of 10 percent per year from 1997 onward would seem reasonably

conservative. Upon this basis, ARPS (net oflong distance revenues) would decrease

to $30-$35 per month by the year 2000 and continue decreasing to $20 per
month by the year 2005.

While some may argue that ARPS (net of long distance revenues) may stabilize
somewhere between $25 and $40 per month by 2005, subsequent sections will

explore how revenue inadequacy for the industry will lead some players to conduct

price wars in their attempts to prevent being forced from the market.

4.2.2 Effect of Revenue Inadequacy on New pes Operators

In order to explore the conditions under which revenue inadequacy will occur,

a high-level financial model was constructed to simulate the fuwre mobile tele­

phone industry. This proprietary model, based on what are believed to be reason­

ably conservative assumptions, was designed to calculate the market share required
by a single MTA PCS provider to survive.

The primary assumptions used by the model are as follows:

• The growth ofPCS services will follow a second-generation adoption model.
The adoption curve is calculated using standard Bass diffusion techniques.

• The overall wireless telephony market will reach 40 percent population
penetration by year 2006, of which PCS will account for 15 percent.

Existing cellular telephony and ESMRS providers comprise the remaining

25 percent.

• License costs are based on the average actual bids in the recently con­
cluded MTA license auctions.
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• Valuation is based on discounted cash flow methodology, using a 12.9

percent after-tax weighted average cost of capital for the discount rate

and a terminal multiple of 12 times earnings before interest, taxes, depre­

ciation, and amortization (EBITDA).

For each MTA, the model was run at five different ARPS levels, ranging from

$45 per month down to $25 per month. Market shares are presented in terms

of the share of the PCS market only, not in terms of the overall wireless voice

market (i.e., PCS, cellular, and ESMRS). The definition of "survival" is obtaining

a net present value greater than zero. The data are summarized in the figure below.

Required Market Share for Survival as a Function of ARPS
_.-

lArge Medium Smell
ARPS Martceta ..... MarUta
$45 17% to 35% 16%to31% 33% to 83%
$40 22% to 47% 22% to 42% 42% to 100%

$35 31% to 48% 34% to 66% 62% to 100%+

$30 67% to 100%+ 80% to 100%+ 100%+

$25 100%+ 100%+ 100%+

Source: EDS I"elIelll'Ch

The slightly higher market share required for survival in large markets (relative to

the share required for medium-sized markets) is due to the unusually high bid­

ding amounts, and thus license costs, experienced during the PCS auctions for

these markets.

Three important inferences appear to arise from this analysis. First, no PCS

provider may be able to survive the Ice Age ifARPS drops to $25 per month.

Second, companies in smaller markets will have a much more difficult time sur­

viving. The minimum market share required for survival in small markets

appears to be roughly double that required in medium or large markets, simply

because the population of those small markets is lower than needed to support

full network build-out (e.g., 66 percent population coverage). Third, reasonably

aggressive market shares (e.g., 25 to 40 percent) appear adequate for survival

only in medium and large markets and only when ARPS exceed $40 per month.

The question remains, however, whether ARPS in excess of $40 per month is

sustainable in an environment so conducive to price competition. With the

majority of new customers currently averaging about $40 per month in an envi­

ronment of no price competition, it seems unlikely that ARPS will stay above

$40 per month.

Suppose ARPS drops to $35, a very reasonable assumption given the likelihood

of price wars. The 30 to 60 percent market share required for survival in the

large markets means that not all of the three to five new facilities-based providers

can survive. As some of the companies begin to realize that they face exdnetioD,

they will begin to get desperate in an auempt to gain market share. This des­

peration will Hkely mmifest iUelf in price reductions for a relative price differ­

ential may be effective in attracting customers. The larger players may in tum
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recIuce price in order to dose the gap and maintain market share. This downward

~ spiral is very much a possibility and wiD merely serve to inaease the required

market share for survival.

It is hard to believe that the bidders in the pes auctions for the A and B blocks

are not aware of the implications of the data. The explanation for their presence

at the auctions and their willingness to bid significant sums ofmoney must relate

to their optimism regarding their ability to obtain disproportionate market shares.

Clearly, that optimism cannot be realistic for all potential bidders. Since the sum

of the market shares cannot exceed 100%, all claims on disproportionate share

cannot be valid.

4.2.3 Effect of R&venue Inadequacy on Existing Cellular Carriers

Cellular telephony incumbents can depend on their existing networks and cus­

tomer bases to enjoy a headstart over their PCS competitors. Indeed, many

industry analysts project that cellular incumbents will have a combined 60 percent

market share of the overall wireless voice market in the year 2005. However, those

incumbents will still fully experience Ice Age conditions of declining ARPS and

eventual market saturation.

Since the industry is still relatively low in the development of demand, over the

next few years cellular telephony providers will continue to grow very fast even

with PCS competition. Significant subscriber growth can still be attained in an

environment offalling market share.

Nothing, however, will insulate ceDuiar telephony incumbents from the effects

of the intentrification of competition expreaed in terms of decreasing prices

and inaeaIing customer chum. In the Ice Age, it is quite po8Iible that the effects

of the intensification of competition will be to contemplate both subscriber

growth and revenue decline.

4.3 Skills
In the face of revenue m.dequacy and inteDIe competition, opendiona1 effective­

netJI in the Ice Age will be a critical success factor to a degree unprecedented

in the Golden Age.

Effectiveness in marketing and in cost management will not only be conditions

to survival, but it will also be a source ofincreased competitive intensity. Effective

marketing by one competitor will, in light of revenue inadequacy, place significant

pressure on other competitors. Their reaction will likely come in the form of

price competition. Effectiveness in cost management provides scope for price

flexibility which, for the same reason, will add to the competitive pressures.

Competitive skills thus not only increue the likelihood of survival on the part

of on competitor, but they also increue likelihood of extinction on the part
of another.
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4.4 Stores ofFood

The financial markets will behave less kindly towards wireless providers in the lee

Age when compared to the relative largesse of debt and equity providers in the

Golden Age. Capital providers will not respond to the Ice Age conditions of com­

petitive intensity and revenue inadequacy in the same manner they responded

to the duopoly market structure and revenue adequacy of the Golden Age.

Vendor and venture capital may well be available at the early stages of the new

era, but the supply of capital will soon dwindle for carriers which do not demon­

strate the operational effectiveness to achieve expected results.

Ifvendors and venture capital suppliers believed that a Wireless Ice Age was

coming, then they would likely withhold their capital, and the result would be

the emergence of fewer competitors and, ironically, a more moderate Ice Age

climate. The persistence of the lessons drawn from the Golden Age makes such

an early withholding of capital less likely. Carriers which disappoint the suppliers

of their capital will be condemned to extinction because continued investment

requirements and operating losses will create a clear dependency on capital

supply as revenues will not provide needed cash.

4.5 Last Word on the Challenges of the Ice Age

Each of the forces which has shaped the wireless world is about to change. Each

of the changes appears to point inescapably to a far more hostile environment

than the wireless world has ever known.

The hostility of the climate will be experienced in terms of an extraordinary

increase in the intensity of competition for the supply of revenuelsustenance.

That food supply will often be inadequate to feed the growing population, a

situation exacerbated by declining stores of food. As a result, competitive skills

will become increasingly important for survival. Welcome to the WJreless Ice Age.
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